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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Regarding the Applicant's argument that Miyazaki teaches away, the Examiner 
respectfully disagrees in light of the newly discovered reference, US Patent No. 
4,796,635 to Dumoulin. This reference teaches the acquisition of angiography data in 
multiple views, including, but not limited to, the read-out direction. 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "Apparatus and Method for Magnetic Resonance 
Angiography Utilizing Flow Pulses and Phase-Encode Pulses in a Same Direction." 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Licato et al (US 7047062) in view of Dumoulin'635 (US Patent No. 4,796,635), further in 
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view of Nishimura (US Patent No. 4,718,424). Licato discloses an MRI system 
including an RF coil and gradient magnetic field coils (Figure 1) as well as a pulse 
generator module 121 and a CPU 119 that controls the gradient magnetic field coils. 
The gradient magnetic field sequences may be "applied on any physical gradient axes 
G x , G y , G z , or any linear combination thereof, depending on the selected orientation for 
the slice. The slice select pulse includes, but is not limited to, a slice select pulse, a 
rephaser pulse, and a killer or dephaser pulse", the phase encoding pulse may be a 
phase encoding pulse or a phase rewinder pulse, and the readout pulse may be a 
rephaser pulse, a readout pulse, or a killer or dephaser pulse (column 6, lines 43-59). 
These pulses may be used for velocity or flow compensation (column 1 , line 56). 
However, Licato does not describe a processor that performs subtraction imaging, nor 
does Licato specifically apply a phase-encode pulse in a same direction as a flow pulse, 
although Licato is capable of performing such functions. Dumoulin'635 describes a 
methods and corresponding systems for obtaining from a sample multiple response 
echo signals from which to obtain a plurality of independent angiograms, which can be 
combined or separately analyzed to provide more information than an individual 
angiogram (see Abstract). Dumoulin'635 discusses slice selective signals, RF pulse 
signals, flow encoding, rephrasing and dephasing pulses throughout the disclosure as 
common and well known pulses used in angiographic sequences (also see column 14, 
lines 6-55). Regarding the specific alignment of the phase-encoding and the flow 
pulses, see column 14, lines 26-55. Regarding the subtraction of data, see column 2, 
lines 16-24. It would have been obvious at the time the invention was made to utilize 
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the apparatus disclosed by Licato to perform the method described by Dumoulin'635 
because Licato states that the pulses may be used for velocity or flow compensation 
without providing a corresponding method. Furthermore, Licato states that a resulting 
set of received NMR signals are digitized and processed to reconstruct the image using 
one of many well-known reconstruction techniques (column 1 , lines 29-31 ) while 
Dumoulin'635 describes a difference image technique to produce the image. 

However, the combination of Licato and Dumoulin'635 does not provide for 
timing the acquisition of images during the systolic and diastolic periods of the heartbeat 
in order to use these images in the subtraction. Nishimura teaches this feature at 
column 7, lines 58-68. It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to utilize these precise periods for image subtraction 
because the systole image acts as a "mask" image which allows static material to be 
cancelled from the diastole image (column 7, lines 66-68 of Nishimura). 

Claims 15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Licato in view of Dumoulin'635 and Nishimura (as described in the rejection of claims 1 - 
14), further in view of Miyazaki et al (2002/0032376). Licato in combination with 
Dumoulin'635 and Nishimura is described in the rejection of claims 1-14. However, 
these references fail to disclose the use of a prep scan. Miyazaki discloses a system 
for MR imaging including the use of a prep scan to determine an optimal condition of 
imaging parameters (abstract). A prep scan is followed by an imaging scan (figure 2) 
and determines a condition of the pulses on the basis of the results of the scan, such as 



Application/Control Number: 10/678,309 Page 5 

Art Unit: 3737 

the tinning of the scan and other imaging parameters (figure 6, step 21 ). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
combination of Licato, Dumoulin'635 and Nishimura in light of the teachings of Miyazaki 
to include a preparatory scan to obtain optimal parameters for the subsequent imaging 
scan to provide an improved image. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES KISH whose telephone number is (571)272- 
5554. The examiner can normally be reached on 8:30 - 5:00 ~ Mon. - Fri.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on 571-272-4956. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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